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AMENDMENTS TO THE CLAIMS 
1. (Currently Amended) A multi-axis accelerometer 
comprising : 

a main structure made of electricity conductive material and 
including a first proof mass and a second proof mass which are 
connected to a frame by sensing beams, the frame fixed between 
two boards, the ^we — first and the second p roof masses movable 
only along a first axis and a second axis parallel to the boards, 
the twe — first and the second proof masses each having grooves 
defined in each surface thereof and the grooves being 
perpendicular to the first axis and the second axis, 
respectively; 

two sets of interposed stripe electrodes on each board and 
located in parallel with the grooves in the first proof mass, 
each set of the electrodes electrically connected to a bond pad, 
so as to form two first axis detection capacitors with a surface 
of the first proof mass, wherein when the acceleration has a 
component on the .first axis, the capacitances of the first axis 
capacitors change and the change is transferred into a first axis 
acceleration signal via a circuit, and 

two sets of interposed stripe electrodes on each board and 
located in parallel with the grooves in' the second proof mass, 
each set of electrodes electrically connected to a bond pad, so 
as to form two second axis detection capacitors with a surface of 
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the second proof mass, wherein when the acceleration has a 
component on the second proof mass, wherein when the acceleration 
has a component on the second axis, the capacitances of the 
second axis capacitors change and the change is transferred into 
a second axis acceleration signal via a circuit. 

2. (Currently Amended) The multi-axis accelerometer as 
claimed in claim 1, wherein the main structure includes a third 
proof mass made of electricity conductive material and connected 
to the frame by a plurality of flexible sensing beams, the third 
proof mass movable only along a z-axis which is perpendicular to 
the surface of the boar d two boards , and an electrode located on 
each board and facing the third proof mass so as to form two z- 
axis detection capacitors with the surfaces of the ^ird_proof 
mass, wherein when an acceleration has a 2-axis component, the 
capacitances of the z-axis capacitors change and the change of 
the capacitances is transferred into a z-axis acceleration signal 
via a circuit. 

3. (Currently Amended) The multi-axis accelerometer as 
claimed in claim 1, wherein the sensing beams includes a 
second axis sensing bea m, the s e cond axis sensing beam makca 
mak ing the second proof mass move along the second axis which is 
perpendicular to the two boards 42-~a-x-i-e4- and to a z-axis , and the 
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two pecond axis capacitors being an electrode on a surface of 
each board facing the second proof mass, the main structure 
further including a third proof mass, each surface of the occond 
third proof mass has no groove defined therein, the surfaces of 
the oQQQn d — third proof mass and the two electrodes located on the 

two boards respectively forming 'fe-he two z-axis detection 

capacitors, wherein when the acceleration has a component on the 
z-axis, the capacitances of the z-axis capacitors change and the 
change is transferred into a z-axis acceleration signal via a 
circuit . 

4. (Currently Amended) A multi-axis accelerometer 
comprising: 

A main structure made of electricity conductive material and 
including a first proof mass and a second proof mass which 
encloses the first proof mass, the first proof mass connected to 
the second proof mass by a plurality of first flexible sensing 
beams, the second proof mass connected to a frame by a plurality 
of second flexible sensing beams, the frame fixed between two 
boards ; 

the first flexible sending beams making the first proof mass 
movable only along the a first axis and the second flexible 
sensing beam — beams making the second proof mass movable only 
along -fete — a_aecond axis, each surface of the firBt proof mass 
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having elongate grooves defined therein which are perpendicular 
to the first axis; each surface of the second proof mass having 
elongate grooves defined therein which are perpendicular to the 
second axis; 

two sets of interposed stripe electrodes on each board and 
located in parallel with the grooves in the first proof masB and 
the electrodes electrically connected to two bond pads so as to 
form two first axis detection capacitors with a surface of the 
first proof mass, wherein when the acceleration has a component 
on the first axis, the capacitances of the first axis capacitors 
change and the change is transferred into a first axis 
acceleration signal via a circuit, and 

two sets of interposed stripe electrodes on each board and 
located in parallel with the grooves in the second proof mass and 
the electrodes electrically connected to two bond pads so as to 
form two second axis detection capacitors with a surface of the 
second proof mass, wherein when the acceleration has a component 
on the second axis, the capacitances of the second axis 
capacitors change and the change is transferred into a second 
axis acceleration signal via a circuit. 

5. (Currently Amended) The multi-axis accelerometer as 
claimed in claim 4, wherein the second axi p flexible sens i ng beam 
makes the second proof mass move along the second axis which is 
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■)rB-)-and to a z-axis , and t he 
electrode on a surface of 
mass, the main structure 
each surface of the e-e-e©f*d 
therein, the surfaces of 
o electrodes located on the 



axis detection capacitors, 
component on the z-axis, the 
change and the change is 
signal via a circuit. 
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6. (Currently Amended) The mu 
claimed in claim 4, wherein the first 
makes the first proof mass move 
perpendicular to the boards (s axis) 
first axis capacitors being an e 
board facing the first proof mass, 
including a third proof mass, each 
proof mass has no, groove defined 
ferot third proof mass and the two ele 
boards respectively forming two 
wherein when the acceleration has a 
capacitances of the z-axis capacitors 
transferred into a z-axis acceleration 
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multi-axis accelerometer 

ity conductive material and 
second proof mass which 



encloses the first proof mass, the fi^st proof mass connected to 
the second proof mass by a plurality of first flexible sensing 
beams, the second proof mass connected to a frame by a plurality 
of L-shaped sensing beams and the frames fixed between two boards; 

the first flexible sensing beam making the first proof mass 
movably along a z-axig g-axio — which is perpendicular to the 
boards, the L-shaped sensing beams mailing the second proof mass 
movable along the a first axis and -fe-be-a second axis which are 



parallel to the boards , two surfaces 



having elongate grooves defined therein part of which are 



perpendicular to the first axis and 
which are perpendicular to the second 



two sets of interposed stripe electrodes on each board and 



which perpendicular to the 
mass and ' the electrodes 



located in parallel with the grooves 
first axis in the second proof 

electrically connected to two bond packs so as to form two first 
axis detection capacitors with a surface of the second proof 
mass, wherein when the acceleration las a component along the 
first axis, the capacitances of the fjjrst axis capacitors change 
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and the change is transferred into a first axis acceleration 
signal via a circuit y an dj_ 

two sets of interposed stripe electrodes on each board and 
in parallel with the grooves which perpendicular to the second 
axis in the second proof mass and the electrodes electrically 
connected to two bond pads so as to form two second axis 
detection capacitors with a surface of the second proof mass, 
wherein when the acceleration has a component- on the second axis, 
the capacitances of the second axis capacitors change and the 
change is transferred into a second axis acceleration signal via 
a circuit —; and 

an electrode located on a surface of each boar and the 
surface facing the first proof mass so as to form two z-axis 
detection capacitors with the surfaces of the first proof mass, 
wherein when an acceleration having a z-axis component, 
capacitances of the z -axis capacitors change and the change e-f- 
thc value- is transferred into a z-axis acceleration signal via a 
circuit . 

8. (Cancelled) 

9. {Currently Amended) A multi-axis accelerometer comprising 
a main structure made of electricity conductive material and 
including a proof mass which is connected to a frame by sev&ra^a 
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plurality of L-ahaped sensing beams, the frame fixed between two 
boards, the L- shaped sensing beams making the proof mass movable 
only along a first axis which is parallel to the boards and along 
a z-axis perpendicular to the two b oards . 

10. (Currently Amended) The multi-axis accelerometer as 
claimed in claim 9, wherein each surface of the proof mass 
include two arcas a first area and a second area , a— the first area 
having grooves perpendicular to the first axis and a — the second 
area having no grooves ; 

two sets of interposed stripe electrodes on each board and 
located in parallel with the grooves in the first area and the 
electrodes electrically connected to two bond pads so as to form 
two first axis detection capacitors with a surface of the proof 
mass, wherein when the acceleration has a component on the first 
axis, the capacitances of the first axis change and the change is 
transferred into a first axis acceleration signal via a circuit, 
and 

two electrodes on the two boardB and located to face the 
second area, the electrodes electrically connected to two bond 
pads so as to form two 2-axis detection capacitors with surfaces 
of the proof mass, wherein when the acceleration has a component 
on the z-axis, the capacitances of the z-axis capacitors change 
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and the change is transferred into a z-axiaz axis acceleration 
signal via a circuit. 

11. (Original) The multi-axis accelerometer as claimed in 
claim 9, wherein each surface of the proof mass have a plurality 
of grooves which are perpendicular to the first axis; 

two sets of interposed stripe electrodes on each board and 
located in parallel with the grooves in the proof mass and 
electrically connected to two bond pads so as to form two first 
axis detection capacitors with a surface of the proof mass, . 
wherein when the acceleration has a component on the first axis, 
the capacitances of the first axis capacitors change and the 
change is transferred into a first axis acceleration signal via a 
circuit, and 

a sum of the first axis capacitors on one board and a sum of 

i 

the first axis capacitors on the other board forming two z-axis 
capacitors, wherein when the acceleration has a component on the 
z-axis, the capacitances of the z-axis capacitors change and the 
change is transferred into a z-axis acceleration signal via a 
circuit. 

12. (Currently Amended) A multi-axis accelerometer 
comprising : 
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a main structure made of electricity conductive material and 
including a proof mass which is connected to a frame by a 
plurality of L-shaped flexible sensing beams, the frame fixed 
between two boards, the sensing beams making the proof mass 
movably along a first axis and a second axis parallel to the 
board, each surface of the proof mass including two-€w?e a ea first 
area and a second area , the first area having elongate grooves 
defined therein which are perpendicular to the first axis and a 
second area having elongate grooves defined therein which are 
perpendicular to the second axis; 

two sets of interposed stripe electrodes on each board and 
located in parallel with the grooves in the first area and the 
electrodes electrically connected to two bond pads so as to form 
two first axis detection capacitors with a surface of the proof 
mass, wherein when the acceleration has a component on the first 
axis, the capacitances of the first axis capacitors change and 
the change is transferred into a first axis acceleration signal 
via a circuit, and 

two sets of interposed stripe electrodes on each board and 
located in parallel with the grooves in the second area and the 
electrodes electrically connected to two bond pads so as to form 
two second axis detection capacitors with a surface of the proof 
mass, wherein when the acceleration has a component on the second 
axis, the capacitances of the -g-i-rsfc— se cond axis capacitors change 
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and the change is transferred into a second axia acceleration 
signal via a circuit. 

13. (Currently Amended) The multi-axis accelerometer as 
claimed in Claim 12, wherein the L- shaped sensing beams make the 
proof mass movable along the first axis and the second axis 
parallel to the boards, and a z- axi s -z— aae-i-s perpendicular to the 
boards, each surface of the proof mass including three areas, a 
first area having elongate grooves perpendicular to the first 
axis, a second area having elongate grooves perpendicular to the 
second axis, a third area having no grooves; 

two sets of interposed stripe electrodes on each board and 
located in parallel with the grooves in the first area and the 
electrodes electrically connected to two bond pads so as to form 
two first axis detection capacitors with the surface of the proof 
mass, wherein when the. acceleration has a component on the first 
axis, the capacitances of the first axis capacitors change and 
the change is transferred into a first axis acceleration signal 
via a circuit, and 

two sets of interposed stripe electrodes on each board and 
located in parallel with the grooves in the second area and the 
electrodes electrically connected to two bond pads so as to form 
two second axis detection capacitors with the surface of the 
proof mass, wherein when the acceleration has a component on the* 
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second axis, the capacitances of the firat second axis capacitors 
change and the change is transferred into a second axis 
acceleration signal via a circuit ; 

an electrode located on each board and facing the third 
area, the electrodes forming two z-axis detection capacitors with 
surfaces of the proof mass, wherein when the acceleration haB a 
component on the z-axis, the capacitances of the z-axis 
capacitors are changed and the change is transferred into a z- 
axis acceleration signal via a circuit. 

14. (Currently Amended) The multi-axis accelerometer as 
claimed in Claim 12, wherein the L-shaped sensing beams make the 
proof mass movable along the first axis and the second axis 
parallel to the boardB, and a z-axis e axis perpendicular to the 
boards, each surface of the proof mass including two areas, the 
first area having elongate grooves perpendicular to the first 
axis, a second area having elongate grooves perpendicular to the 
second axis; 

two sets of interposed stripe electrodes on each board and 
located in parallel with the grooves in the first area and the 
electrodes electrically connected to two bond pads so as to form 
two first axis detection capacitors with a surface of the proof 
mass, wherein when the acceleration has a component on the first 
axis, the capacitances of the first axis capacitors change and 
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the change is transferred into a first axis acceleration signal 
via a circuit; and 

two sets of interposed stripe electrodes on each board and 
located in parallel with the grooves in the second area and the 
electrodes electrically connected to two bond pads so as to form 
two second axis detection capacitors with a surface of the proof 
mass, wherein when the acceleration has a component on the second 
axis, the capacitances of the second axis capacitors change and 
the change is transferred into a second axis acceleration signal 
via a circuit; 

a sum of the first axis capacitors and the second axis 
capacitors on one board and a sum of the first axis capacitors 
and the second axis capacitors on the other board forming two z- 
axis capacitors, wherein when the acceleration has a component on 
the z-axis, the capacitances of the z-axiB capacitors change and 
the change is transferred into a z-axis acceleration signal via a 
circuit . 

15. (Currently Amended) The multi-axis accelerometer as 
claimed in Claim l, wherein the acceleration signal of each axis 
is sent to the respective detection capacitors by feedback 
circuit so as to maintain the first proof mass and the second 
proof mass' still . 



16 

PAGE 19/29 * RCVD AT 12(2812004 6:30:53 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/1 * DNIS:8729306 * CSID:7032058050 * DURATION (mm-ss):06-28 



DEC-28-2D04-TUE 06:31 PM BSKB 



FAX NO. 7032058050 



P. 



Appl. NO. 10/717,617 

16. (Currently Amended) The multi-axis accelerometer as 
claimed in Claim 4, wherein the acceleration signal of each axis 
is sent to the respective detection capacitors by feedback 
circuit so as to maintain the first proof mass and the second 
proof mass still. 

17. (Currently Amended) The mult i -axis accelerometer as 
claimed in Claim 7, wherein the acceleration signal of each axis 
is sent to the respective detection capacitors by feedback 
circuit so as to maintain the first proof mass a nd the second 
proof mass still. 

IS. (Currently Amended) The multi-axis accelerometer as 

claimed in ^tckmk— » Claim 10 , wherein the acceleration signal of 

each axis is sent to the respective detection capacitors by 
feedback circuit so as to maintain the proof mass still. 

19. (Original) The multi-axis accelerometer as claimed in 
Claim 12, wherein the acceleration signal of each axis is sent to 
the respective detection capacitors by feedback circuit so as to 
maintain the proof mass still. 
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20. (Original) The multi-axis accelerometer as claimed in 
Claim 1, wherein the main structure is made by way of bulk micro- 
machining on (110) silicon chips, 

21. (Original) The multi-axis accelerometer as claimed in 
Claim 4, wherein the main structure ia made by way of bulk micro- 
machining on (110) silicon chips. 

22. (Original) The multi-axis accelerometer as claimed in 
Claim 7, wherein the main structure is made by way of bulk micro- 
machining on (110) silicon chips. 

23. (Original) The multi-axis accelerometer as claimed in 
Claim 9, wherein the main structure is made by way of bulk micro- 
machining on (110) silicon chips, 

24. (Original) The multi-axis accelerometer as claimed in 
Claim 12, wherein the main structure is made by way of bulk 
micro-machining on (110) silicon chips. 

25. (Currently Amended) The multi-axis accelerometer as 
claimed in Claim 1, wherein the first axis and the second axis 
are not orthogonal, the acceleration signals of the first axis 
and the second axis are transferred to an orthogonal coordinate. 
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26. (Currently Amended) The multi-axis accelerometer as 
claimed in Claim 4, wherein the first axis and the second axis 
are not orthogonal, the acceleration signals of the first axis 
and the second axis are transferred to an orthogonal coordinate. 

27. (Currently Amended) The multi-axis accelerometer as 
claimed in Claim 7, wherein the first axis and the second axis 
are not orthogonal, the acceleration signals of the first axis 
and the second axis are transferred to an orthogonal coordinate. 

28. (Cancelled) 

29. (Currently Amended) The multi-axis accelerometer as 
claimed in Claim 12, wherein the first axis and the second axis 
are not orthogonal, the acceleration signals of the first axis 
and the second axis are transferred to an orthogonal coordinate. 

30. (Original) The multi-axis accelerometer as claimed in 
Claim 1, wherein the grooves in the main structure include a 
plurality of deep recesses or holes, or the grooves are replaced 
with slots. 
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31. (Original) The multi-axis accelerometer aa claimed in 
Claim 4, wherein the grooves in the main structure include a 
plurality of deep recesses or holes, or the grooves are replaced 
with slots. 

32. (Original) The multi-axis accelerometer as claimed in 
Claim 7, wherein the grooves in the main structure include a 
plurality of deep recesses or holes, or the grooves are replaced 
with slots. 

33. (Currently Amended) The multi-axis accelerometer as 
claimed in Claim — 9 -Claim 10 , wherein the grooves in the main 
structure include a plurality of deep recesses or holes, or the 
grooves are replaced with slots. 

34. (Original) The multi-axis accelerometer as claimed in 
Claim 12, wherein the grooves in the main structure include a 
plurality of deep recesses or holes, or the grooves are replaced 
with slots. 
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